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(54) (57) 1. yCTPOHCTBO Wlfl BYPEHMH 
CKBAMH C OJJHOBPEMEHHOft OECAflKOfl, 
BKJDOMAiooiee fiypoByw kojiohky c aaic- 
penneHKUM b ee HH*nett hbcth nopoAO- 
paapymaiMUKM wHCTpyxeHTOM h pasMe*eH- 
«y» KonnenTpwMHO eft o6caww kojiob- 
Hy,oTnH^iaK)otneecH Ten, 
<rro c uenbw noBbimeHH* itpohsboaH- 
TejibHOCTO ©ypemw nyreM yBeJTKue*ms 
cicopocTK BMHoca mbcthu mnaNa aa 
cuer yMCHbineHJJH 9ohw pasMhraa aaTpy*- 
Horo npocrpaHCTBa oScanHoft kojiohwJ, 

KOJioHHa BtmoJWeHa c npo 
pea bio BAOJTt ce oOpasyiomefl, a ycr- 



poftcTBo cKaCxe.HO onopHUM CTaKawoM, 
paaKe^eHHMM kohi^g htphmho c BHemHeft 
ctopohu o6caflHoft KOjnoHHw, KapeTKoA 
C paSXHMKblMH 9/ieMeKTaMH rt ynopoM, 

jiotkom, aaKpetineHHbiM b Bepxnett 
^acTH KapeTKH* « saiwiTBWNH rtnaHKaMK, 
npHKpenneHKUMM k wtXHea *acTK Ka- 
pe-TKH c BHenmeft h BHyrpeKHeft cropo- 
Hhi o6ca^Hoil KonoHHU b Mecre npope- 

3H, npH 3T0M paSXHMHfcie BJieMe-HThl 

KapeTKH paaMe^eKN b npopesH c bos- 
MoxHOCTbW nepenemeHWi k oOpaaosamiH 
meJiH uph B3aKHOAeftcTBHM ynopa icaper- 
km c oaopHW* cTaKaROH, a saomTHue 

IWiaHKH yCTaBOBJieHhl C BOSMOXHOCTbK) 

repMeTM3aiB}tH mfcJiH. 

2. YcTpottcTBO no n. 1, o t jTh- 
tiawmeccK tcm 9 mo BAonb 
npoAOJibHoil npopesa o6caAHoft kojiohh* 
BbmoJiHera nonepeunhie Hanpeaw, pac- 
noJioxeHHue no o6e ec ctopohu. 

3, YcTpoftcTBO no nn.1 k 2, o t~ 
jiw«jaio*eec* tsm, *to paa- 

KHMHWe 3J16M6HTU BUnOJJWeHM B BWe 
pOJIHKOB . 
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UaoGpeTeHne othochtch k ropno M y 
neny, a nMeHno k 6ypeiiHK> ckbAjicmh 
b noponax, nepeKpuTbnc caepxy toji- 

pWXJIblX OTJIOXeHHH. 

Uejibw vt306pcTeHHH hbjihctcr bobn- 5 
meHHe npoH3DOAHTejit>HocTH 6ypeKHH 
nyTeM yBenH^eroia ckopocth bmhocb 
vacTHu mnaMa 3a cmgt yMeHbmeHH* so- 
wn pasMbiBa 3aTpy6Horo npocxpaHcfBa 

o6caAHQM KOJIOHHbK - '° 

Ha fcnr.l h <t>nr.2 npeA<rraBJieHo 
ycrpoftcTBO b floyx npoexAMJix, 06- 
o^Hft BHAi na <Jwr.3 - paapes ycTbe- 
eott qacTK ycTpoftCTsav Ha $Hr.4 - ^ 
ce^eHHe A- A Ha *Hr-3; na <j>nr.5 ~ 
ceneiwe B-B Ha $>Hr,4; na <fcnr.6 h 
<}>Hr,7 oCcaAKan KOJioHHa c npOAO*k Hoft 
npopeswo m nonepewbiMH Ha«pe3aMH > 

BapHaHTU BbinOJIHeHH« . ^ 

ycTpoftcrao AJia 6ypeHMH ckb bjchh 
c OAHOBpeMeHHOft o6caflKoft COCTOHT 

M3 CypOBOft XOJIOHHW 1 (4>MT . 1 K 2) 

c 3&KpeixneHHWMH b ee RHXHeft uacTH 
3a6oftHNM nBHraTeneM 2, nopoAOpaapy- 
mawmHM MHCTpyMewTOM 3 h uetcrpaTopoM 
4. Ha 6ypoeott kohohhc c TJonombio 
xoMyTa 5 aaicpenneHa o^^aAaaa kojioh*- 
Ha 6, b KO-ropoft Bwnc/incHa npoAOJib- 
nan npopesb 7 co CKOcann 8 b top- 
. uobux HacTax kojiohkw* B npopeab 7 
BCTaBnaHa KapeTKa 9 c paaraMHUMH 
pojiHKaMK 10 (*Hr, 3-5), BbmoJineH- 
humH H3 aaKaJieBHott cranH oopasyio- * 

BPIMH B OOcaAHOft KOJIOHHC deJIb 11 

ATOHott f (*Hr.2). PaaraMHwe pojihkh 35 
fO gaxpeimenbr a icapeTfce 9 c rroMon*bw 
nownHHMHKOB 12 KaHemui, sanrnmeHMbix 
ot mnaMa c nOMom>w yiuiOTHeHHft 13 
(*wr.3 h A). Ba BHemHeft ^acTO ica- ^ 
peTKH 9 BwnoJiHeH ynop 14, a k hmk- 
Heft ee *iacTH aaxperuieHbi aantHTHwe 
ruiaHKH 15 h 16, nepeKpbfBajonme meiib 
c BHenmeA h BHyTpeHHeft cto P oh o5- 
caAKofl KonoHHW. 3at^MTHwe wiaHKH yc- 
TaHOBiieHw c oGecne-teHHeM repMeTHs* * 
• ukh meJiK, a/i* ^ero noAnpy*HHeH>i 
ot locHCTfeJifcHO Apyr APyra c noMomb* 
npy»m 17, HaAeTbfx Ha nantuu 18. 
JUin wcKJUOHemiH nonaAaHH* iacTHU 
mna M a aoa pojihkh 10 KapeTKa 9 CHa6- 
aceHa yruioTHeHHHMH 19 h 20. B Bepx- 
neft viacTH KapeTKH 3axpenJieH jiotok 
21 AJi« OTBoaa cuiaMa wepea crc«Ky 
o6c-aHoft KonoHHW. ynop 14 xacacTCH 
BepxweH top^boh t,acTH onopnoro 55 
CTaKana 22, pacnonoienMoro na ycTbe 
CKBa*HH. Zln« CHHJK€HHH Ae*opwaUHH 

0 6caAHOH kohohhu iiph ee pacKpwTHH 
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h yxeMfcrnemta aahhw t wit* (*nr,2) 
b o6caAH0ft KoAOHwe MoryT CbtTb fibr 
nojiHeHbi nonepe«4HJbje KaAPeaw 23 
(d«r.6), pacno/ioweHHbie BAonfa npo- 
A o/ibHott npopeaH 7 h coeAMHcnnbie c 

BejwwHy pacxpbTTHM o^caAHoft ko- 
hohhw, T.e. nzHpHHy b meAH (4fHr,5) 
h ee AHHwy t (*Hr.2), onpeAeJimor 
H3 CAeAywBiHX ycjioBHft:. d f < b ■<■ b of 
HI^» rAe d^- HaxcHManbHUH AKaMeTp 
MactMU mjiaMa ABHxymeroc« b xoAbue- 
bom ce<teHHH Mewy o6caAHott h Cypo- 

BOfl KOAOHHaMH, b 0 - fflHpHHa *ejxn # 

cooTBeTCTBywrnaa Ha^ajry nnacTH^ecKHx 
Ae^opMauHH b 6ypoBoft KonoHHe, N * 
ycHime rb nepeMemeHwe KapeTKH no 
o6caAHO« KonoHHe h G - oceBafl «a- 
rpyaKa Ha aa6ofl. 3HaqeHHH b 0 h N 
onpeAeJiH»T 3KcnepHNetrrafibH0, Jinx 
aToro npeffBapMTejibHo BbiOnpaioT oTpe- 
90K TpyCbi wyxHoro AHaMeTpa D t h 
AJiHHofl oKono 10 D h paapesaior Tpy6y 
baojum HanpMMftp, *peaepoBaHHeM hjih 
c noMomwo CBapo<iHoro annapara, 
cTpeMHCt npH 3tom nonyTOTb bosmoicho 
^onbtuyio UMCTOTy itob clpxhocth paapeaa. 
, no Kpajw paapeaa AenawT ckocU 8 
l(itHr.2)- KoHCTpyKOH* KapeTKH npe- 
AycHarpHflaeT ycraHoBKy b Hett ponH- 

KOB CO CMdHeHVeM (*Hr.5> TBKKM 06- 

paaoM, HTo6bi n^pHHa hx neCKonb- 
ko npeBuraaaa m cHMajib h o BoaMOJmbiH 
paaMep ^acTHA nuiaMa. 

3areM iioaboaht KapeTKy k CKocy 
8 rpySu n % kahocx yAapw no tcaparKe 
hot ee ynopy 14, saroHawf Kapency 
b cepeAKHy paapeaaHHoro y^acTxa. Ilprt 
3tom onpeA^JWWT AJWHy i pacKpbrroH 
xjacTH TpyChi h ouemiBa»T ycMJine N 
na nepeMemeime KapeTKH- Ecjih nocne 

HSDJlCMeHHH KapeTKH H3 TpyCbl OMpHHa 

npopeaH ocTaaacb npexueft (hcxoahoA), 
a ycKiwe N He npGBUCHJio nonycTHMoro 
3Ha<ieHH*, to odcaAHyw KOJioHHy Ae- * 
jtaiOT H9 AaHHoro ceneHKH t; y6 . Echh 
b BbiGpaHHOM OTpeaKe Tpy6 boshmk/ib 
ocxarowaa n**oX>H*W* , to bw6hp3MT 
Apyryw rpyoy c MeHbmeft To/imnnoft 
cTeHKK hjih oonboero A«aMeTpa. Ho- 

nOJIHHTeJIbHOfl B03MOXHOCTb» HCRAWMHTb 

ocTaTOHHyw Ae4)opMaiuiJ0 Tpy6bi ftajifleT- 
ch nepHoAMnecKaa noncpeMHa« naAPea 
na TpyCu y^racTKaMW 23 niion* jihhhh 
ochobhoA npoAonbiioft npopean 7 
(0)Hr.6) hjih 3aMena MerajinntjecKOH 
Tpy6w Ha HeMeTajiAHwecKyro, Hanpnxep 
noJiHSTiweHOByw. YKaaaHHbie Mepo tip hh *~ 
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THK nO3BOmU0T OflHOBpCMCHMO CHH3HTb 

h ycKJiHe an* hpoabw^"^ xspctkm no 
T py6e. AnHHy satnHTHboc ariaHOK 15 h 
16 BwOKpawT pasnoA noJioBHHe AJiHHbi 
menu, T-e. P/2. 

yCTpoftCTDO A** 6ypeHHH CKBaKHH 

C oAHOBpeneHHOft oGcaAKOft co6vcpa)CT 

„ paOOTGJOT C HWM CJI<yiyWt*HM O6pH30M- 

IlepeA nawajiOM 6ypeHH* 3aroTa B roi- 
B a»T o6c*AHy» KonoHKy pac<teTHott 

AJ1HHW, flOCTATOMHOft A™ nepeKpbTTHH 
BCeft MOJUHOCTH pbtXAbDC OTJIOXeiMA, H 

BunoJiHR»T a neA npoAom>Hyio npopest 
7 co cKocaMH 8, yKaaaHHbiM cnoco6oK, 
a ecjw MeoOxoAWo, AononHUT eji tnue 
nonepcuHue waApesti 23 (*«r.2, 6). 
3aKpenJiHioT Ha oypoBOft KO/ioHHe 3a 
CoAHbift nmpofl3MraT€nb 2 (HanpuMep, 
T yp«o6yp) t nopoAopaspymaionatf khctpy 
neMT 3, ueHTpaTop 4 m oGcaAHyw kg - 
noKHy 6 c noMombra xowyxa.S. Ilpn 
3Tom nopoAOpa3pyrcatonn*ft HHCTpyMertT 
AOJweH (d AaHHOM DapuaHTc rTpwMeKe- 
HHH ycTppAcTBa) CB060AKO npoxOAHTb 
b o5caAHort xonoHHe h BbicTynaTb hs 
H ee Ha HeKoropyro BeJiH^HHy. 

Jlajice saKperuiKwr k mccHeft nacTH 
KapeTKH 9 yrwoTHeHKe 20 h saotKTHwe 
nnaracH 15 H 16, noAnpy*m<eHHbie m 
coeawHeHKUe Me*Ay co6oft c noMomwo 
naAbuea 18. 

noABOffHT xapeTKy 9 k oScbahoh 
KOJiOHHe co CTopoKw nopoaopaapym^ 
mero HHCTpyMeHTa 3 h sa6HBaioT ee 
BManaixe b ckqc S, a saTtn b npope^b 
T P y6w ynopoM 14 napy*y AO rex nop, 

HOKa KOBUJbl 33m,HTHHX iTJiaHOK ffOftAYT 

AO HKKKero oopeaa oOcaAHoft kojiohhu. 

BypoBoft cnapw BuseniKBaioT b Bep- 
THKan»>KOM nojio»eflKH hoa tokkoA 6y- 
peHKA T noABOAUT noA Hero onopuba* 
craKaK 22 <*Hr.1-3), BCTaBJunor b 
aepxiowo nacTb KapeTKH 9 yruiOTHeHne 
19, T3M *e aaKpenjiHTOT jiotok 21 h 
npHCTynaiOT k 6ypeHH». 

JJ/in 3Toro b nonocrb Cypooott ko- 
noHH« noAa»T noA Hanopon pa6o*iyw 
XHAKOCTb, KOTopan, npoftA* *iepe9 
rMAPoADHraTeJib 2, jiphboaht bo apa- 
mcmie nopoflopaspyraaKwA miCTpyxeMT 
Uocne onycKatmH cnapflAa h<± 3a6oft 
HawnaeTca yrnyOxa cKBa*HHbi b pwxjioft 
Tonme. PeaKTHBHbiH momcht ot rHAPo- 
APuraTejwi BocrrpHHHMaeTCii MauToft 



1250637 4 

ctahk6 Mepes nepxHiofo viacTb koxxo h Hbi 
Gypw/rSHbix TpyO. B naKanbHbirt momcht 
yrnyGKH CHap*aa OTpaSoTanHan xim- 
KocTt co ntnaMOM narmBaeTCH H3-noA 
5 o6caAHoft KOJiOHHU. Ha/ibMelhuce 3arny6- 
ncHMe cwapRAa npOMCXOAKT sa cser 
pasMbisa pbfxjiofl TonmM h paspymeHMii 
ee nopoAOpaspyiflawnam HHCTpyMe htom . 
np H 9tom ynop KapeTKH conpiiKa- 

CBtnOM C TOpUODOMonOBepXHOCTblO da-* 

KSHfl 22 four. 3) f Kaperxa 9 c satruiT- 
mftcn nnaHKami 15 H 16 yAep^HBaeTC« 
Ha ypoone ycTbfl cKBaniHN. Pojthkh 
iO KapeTKH Ma^KHawT KarHTbCH no 
rmocKOCTHM npope3H 7 o6caA»oft ko- 
jioHHbi, oGpaayfl b Heft Cerymyw me/ib, 
xoTopaa nepenemaeTCB no o6caAHoA 

KOJiOHHe CHH3y BBepX, 0CT3BaHCb npH 
3TOM H3 ypOBtf£ yCTbH CKBaXKHM. 

npOMblBOMHaJl SCKAKOCTb CO BUiaMOM 

nocrynaer b Kontneeoe npocTpaHCTBo 
ue-my oOcaAnoft h OypH/ibHOH xonoHHa- 

MK, nOAHHMaCTCH AO ypOBHH KOpeTKM 

9 k H3mcBaercH Hapy^y ^epe3 otkpw- 
Tyw <iacTb menu 11 no norxy 21 ♦ 3a- 
mHTHbie itnaHKK 15 h 16 npeAOTBparaawT 
nonaAarine tf saK-nKKUflaKHe qacTHU 
out ana b MacTt mejni 1 1 , pacnono*eH- 
Hyx> mwce KapeTKH 9, mo ofiecneqKBa- 
eT CMhixaHne raenM noA fleftcTBHeM chjt 
ynpyrOcTM o6caAHoft KOflOHKbi, 

B cbok) o^epeAt canbHWKOBoe ynnoT- 
HeHHe 19 b BepxHeA sacTK KapeTKH 9 
npeAOTBpamaeT nonaAaHHC h aaKJiHKM- 
Bawvie mbctmh myroMa we^fy posuiKSMH 
10 h nnocKocTHMH pa3peaa 7 o6caA- 

HOH KO^OtfKbt. 
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K MOMeHTy saoeproeHH^ nepeKpwTws 
scefl ToniuH pwxJibix oTno^eHHfl KapeT- 
K a 9 buxoaht Mepea BepxHHn ckoc 8 
otfcaAHofi TpyObu Ha 3tom Cypeviwe epe- 
MeHHO npeKpanvawr. KapeTKy 9 c nor.- 

KOM 21 f 3aiffHTHbIMH nJianKOMM 15 H to, 

a TaK*e xoMyT 5 CHHMawT. najrbneA~ 
mee OypewHe aeAyT b ycTortMHBbix no 
poAax 6es noAi>eMa oypouoft kojiohhm, 
Hapanmaafl ee no Mepe Heo6xoaKMOCTM . 
B axon c/Ty*ae npoMbiBOMHa« «hakoctb 
co mnaMOM n omt«waeTCR c 3a6o« naepx 
no o6caAHOft kojiohhc h H3nMoaeTCH, 
kCBK o6biHHO, Mepes Bepxnee ee cewHi-.e, 
pacnono*eHHOc hgckojilko o^e ypoBH« 
nopepxHoCTH rpyHTa. 
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(54) (57) 1. A DEVICE FOR DRILLING 
BOREHOLES WITH SIMULTANEOUS 
CASING OF THE BOREHOLE, 
including a drill string with a rock-cutting 
tool attached to its lower portion and a 
casing disposed concentrically thereto, 
distinguished by the fact that, with the 
aim of improving the drilling productivity 
by increasing the rate at which cuttings 
are lifted as a result of reducing the 
washout zone of the casing string — 
borehole annulus, the casing is 
implemented with a slot along its 
generatrix, and 
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the device is provided with a bearing cup 
disposed concentrically on the outside of 
the casing, a carriage with releasing 
elements and a stop, a chute attached to 
the upper portion of the carriage, and 
guard strips secured to the lower portion 
of the carriage on the outside and inside 
of the casing at the location of the slot, 
where the releasing elements of the 
carriage are disposed in the slot so that 
they can move and form a slit when the 
stop of the carriage engages the bearing 
cup, and the guard strips are placed so 
that the slit can be made leaktight. 

2. A device as in Claim 1, 
distinguished by the fact that transverse 
notches are made on both sides along the 
longitudinal slot in the casing. 

3. A device as in Claims 1 and 2, 
distinguished by the fact that the 
releasing elements are implemented as 
rollers. 



[vertically along right margin] 
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The invention relates to mining, and specifically to drilling boreholes in rocks overlaid 
by sections of loose deposits. 

The aim of the invention is to improve the productivity of drilling by increasing the 
rate at which cuttings are lifted, as a result of reducing the washout zone of the casing 
string — borehole annulus. 

Fig. 1 and Fig. 2 show a general view of the device in two projections, Fig. 3 shows a 
cutaway view of the wellhead portion of the device; Fig. 4 shows the A— A section in Fig. 3; 
Fig. 5 shows the B— B section in Fig. 4, Fig 6 and Fig. 7 show the casing with longitudinal 
slot and transverse notches, different embodiments. 

The device for drilling boreholes with simultaneous casing of the borehole consists of 
drill string 1 (Figs. 1 and 2) with downhole motor 2, rock-cutting tool 3, and centralizer 4 
attached to its lower portion. Casing 6, in which longitudinal slot 7 is made with bevels 8 at 
the end face portions of the string, is secured in the drill string using clamp 5. Carriage 9 is 
inserted in slot 7 with releasing rollers 10 (Figs. 3-5), made from hardened steel and forming 
slit 1 1 of length / in the casing (Fig. 2). The releasing rollers 10 are secured in carriage 9 using 
rolling bearings 12, protected from the cuttings by means of seals 13 (Figs. 3 and 4). Stop 14 
is implemented in the upper portion of carriage 9, and attached to its lower portion are guard 
strips 15 and 16, overlapping the slit on the inside and outside of the casing The guard strips 
are placed to ensure leaktightness of the slit, for which they are spring-loaded against each 
other using springs 17, slipped on fingers 18. To keep cuttings from getting under rollers 10, 
carriage 9 is provided with seals 19 and 20. In the upper portion of the carriage, chute 21 is 
attached to remove cuttings through the casing wall. Stop 14 is in contact with the upper end 
face portion of bearing cup 22, disposed at the mouth of the borehole. To reduce deformation 
of the casing when it is split 
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and to reduce the length / of the slit (Fig. 2), transverse notches 23 may be made in the casing 
(Fig. 6), disposed along the longitudinal slot 7 and joined to it. 

The size of the split in the casing, i.e., the width b of the slit (Fig. 5) and its length / 
(Fig. 2), are determined from the following conditions: di < b < bo, NLG, where di is the 
maximum particle diameter in the cuttings moving in the annular cross section between the 
casing and the drill string, bo is the width of the slit, corresponding to the onset of plastic 
strains in the drill string, N is the force for moving the carriage along the casing, and G is the 
axial load on the bottom of the borehole. The values of bo and N are determined 
experimentally. To do this, a segment of pipe of outer diameter D and length of about 10D is 
first selected, and then the pipe is cut lengthwise, for example, by milling or by using welding 
equipment, trying in this case to achieve the cleanest possible surface for the cut. Bevels 8 are 
made along the edges of the cut (Fig. 2). The design of the carriage calls for placing rollers on 
it with an offset (Fig. 5) such that the width of the line of rollers is somewhat greater than the 
largest possible particle size of the cuttings. 

Then the carriage is brought into contact with bevel 8 of the pipe and, by tapping on 
the carriage or its stop 14, the carriage is driven to the middle of the cut portion. In this case, 
the length / of the split portion of the pipe is determined and the force N for moving the 
carriage is estimated. If after the carriage is removed from the pipe, the width of the slot 
remains as before (the original width) and the force N does not exceed the permissible value, 
then the casing is made from this section of the pipe. If residual strain appears in the selected 
segment of pipe, then another pipe is selected with a smaller wall thickness or larger diameter. 
A further option to eliminate residual strain of the pipe is periodic transverse notching of the 
pipe in sections 23 along the length of the main longitudinal slot 7 (Fig. 6) or replacing the 
metal pipe by a nonmetal pipe, such as polyethylene. The indicated measures 
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make it possible to simultaneously also reduce the force for moving the carriage along the 
pipe. The length of the guard strips 1 5 and 16 is selected to be equal to half the length of the 
slit, i.e., 1/2. 

The device for drilling boreholes with simultaneous casing of the borehole is 
assembled and operated as follows. 

Before drilling begins, a casing is prepared of the calculated length, sufficient to 
overlap the entire thickness of the loose deposits, and a longitudinal slot 7 with bevels 8 is 
made therein by the aforementioned method, and if needed additional transverse notches 23 
are made (Figs. 2, 6). Hydraulic downhole motor 2 (for example, a turbodrill), rock-cutting 
tool 3, centralizer 4, and casing 6 are secured on the drill string, casing 6 by means of clamp 5. 
In this case, the rock-cutting tool must (in this embodiment of the use of the device) freely 
pass through the casing and project out of it by some distance. 

Then seal 20 and guard strips 15 and 16, spring-loaded and interconnected by 
fingers 18, are secured to the lower portion of carriage 9. 

Carriage 9 is brought in contact with the casing on the rock-cutting tool 3 side, and 
first of all it is driven into bevel 8, and then into the slot in the pipe with stop 14 outward until 
the ends of the guard strips reach the lower cut in the casing. 

The drilling equipment is suspended in a vertical position above the drilling point, 
bearing cup 22 is brought under it (Figs. 1-3), seal 19 is inserted into the upper portion of 
carriage 9, chute 21 is secured thereto, and drilling begins. 

For this, the cavity of the drill string is supplied with working fluid under pressure, 
which, by passing through hydraulic motor 2, results in rotation of the rock-cutting tool. 

After the equipment is lowered to the bottom of the borehole, deepening of the 
borehole begins in the loose section. The reactive moment from the hydraulic motor is 
absorbed by the mast 
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unit through the upper portion of the drill pipe string. At the initial moment that the equipment 
goes deeper, the spent fluid with cuttings is poured out from under the casing. Further 
lowering of the equipment occurs as a result of washout of the loose section and its fracture 
by the rock-cutting tool. Here stop 14 of the carriage makes contact with the end face surface 
of cup 22 (Fig. 3), carriage 9 with guard strips 15 and 16 is held at the level of the mouth of 
the borehole. Rollers 10 of the carriage begin to roll along the surfaces of slot 7 of the casing, 
forming therein a traveling slit, which moves along the casing from the bottom up, in this case 
stopping at the level of the mouth of the borehole. 

The washing fluid with cuttings enters the annular space between the casing and the 
drill string, is lifted to the level of carriage 9, and is poured out through the open portion of 
slit 1 1 along chute 21 . Guard strips 1 5 and 16 prevent the cuttings from entering and getting 
wedged in the portion of slit 1 1 located below carriage 9, which ensures healing of the slit 
under the action of the elasticity forces of the casing. 

In turn, gland seal 1 9 in the upper portion of carriage 9 prevents the cuttings from 
entering and getting wedged between rollers 10 and the surfaces of cut 7 in the casing. 

At the moment when overlap of the entire section of loose deposits is complete, 
carriage 9 emerges through upper bevel 8 of the casing. At this point, drilling temporarily 
stops. Carriage 9 with chute 21, guard strips 15 and 16, and also clamp 5 are removed. 
Further drilling is carried out in stable rocks without lifting the drill string, adding to it as 
needed. In this case, the washing fluid with cuttings is lifted from the bottom upward along 
the casing and as usual is poured out through its upper section, located somewhat above 
surface level. 
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